cluster size suggesting that these clusters are formed by crosslinking of activated integrins with talin as a crosslinker. Using gold nanopatterning we observe that these clusters grow by recruiting activated integrins that are not ligand bound. This indicates a mechanism to assemble the clusters rapidly around an activated and ligand bound integrin. Importantly, mechanosensing is mediated by these universally assembled nascent adhesions. The epidermal growth factor receptor is recruited to nascent adhesions only on the rigid substrates and is required for its function there. Next, Local actin polymerization is mediated at these clusters by formin FHOD1 and is also required for differential maturation of cell matrix adhesions. Taken together, when integrins encounter ligands in the extracellular matrix, they cluster. These universal nascent adhesions enable the cells to sense their physical environment and respond to rigidity by differentially recruiting EGFR and regulating actin polymerization. (compliant). These lineages are common to both NCC and MSC, however it is not known whether the ECM also has a mechanoregulatory role in NCC differentiation. Here, we investigated whether ECM stiffness could influence NCC fate in vitro, by culturing primary mouse NCC on soft (0.5kPa) and stiff (40kPa) fibronectincoated polyacrylamide substrates. Stiff substrates promoted cell spreading and actin stress fiber formation, whilst NCC on soft substrates appeared rounded with cortical actin. Stiff substrates significantly induced nuclear accumulation of YAP and TAZ, known mechanoeffectors of MSC differentiation. To investigate whether soft/stiff ECM regulated expression of NCC lineage markers, NCC were cultured for 7 days in the absence of growth factors or LIF. qPCR analysis revealed that stiffness played a role in up-and downregulating expression of genes associated with some NCC lineages. To investigate the requirement of cytoskeletal tension for stiffnessdependent transcription, treatment of NCC with a pharmacological inhibitor of ROCK (Y27632) abrogated these effects. We are currently determining if these mechanoregulatory influences are sufficient to direct cell fate within NCC. Throughout epithelial tissue morphogenesis, cell-cell boundaries of apical side experience both contraction and elongation. Such bidirectional boundary deformations and resulting forces are basis of tissue-scale deformations. To precisely describe functions of cell boundary deformations in a tissue, elucidations of mechanics underling different boundary dynamics, their transitions, and accompanying molecular dynamics on cell-cell junction are essential. However, yet our knowledge remains incomplete.
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In our previous study, we used amnioserosa cells, which exhibit rapid cell oscillation during Drosophila dorsal closure, and reported that cell junctional tension closely correlated with boundary dynamics, i.e., the tension dynamically fluctuates during boundary oscillation. Moreover, by developing a method to non-invasively estimate the junctional tension over time, we found that an adherens junction (AJ) molecule, vinculin, dynamically accumulates to or dissociates from oscillating boundary in a junctional-tensiondependent manner (Hara et al., Curr. Biol., 2016) .
Our recent observations indicated that the other AJ components (E-cadherin, α-catenin, etc) also dynamically fluctuate its density in response to the tension. Interestingly, our correlation analysis of the tension fluctuation and the density change demonstrated that each AJ molecules respond to tension change with different time courses. There results suggest that AJ molecules could rapidly respond to tension changes with different reactivity to modify the mode of boundary deformation or to reorganize cell-cell junctions during tissue morphogenesis.
In this presentation, we will discuss the mechanisms that cause rapid and tension-dependent dynamics of AJ components and also discuss the potential roles of the oscillatory dynamics of AJ components in global tissue dynamics. On tissue size control, cell-cell communication via cellular behaviors is necessary to regulate maintenance and development of tissues, and a principle underlying the communication is cellular response against mechanical forces generated within the tissues. Here we employed embryonic murine epididymal tubule to study a mechanoresponse system to realize maintenance of radial size in a developing epithelial tube. Combining imaging and mathematical modeling approaches, we found that oriented cell intercalation driven by actomyosin constriction on apical junctions of epididymal cells tends to occur against cell division along the circumferential axis of the tubule. We then hypothesized that actomyosin constriction would be activated as a cellular response against pressure produced due to the circumferential cell division, and verified that the hypothesis using a compression assay. In this seminar, I will propose a possible regime where oriented cellular behaviors responding to the generated anisotropic forces within the tissues would control the radial size of epididymal tubule, and also discuss how the mechanoresponse system with directionality of tissues works in the tissue morphogenesis. 
